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TOTAL SOLAR RADIATION AT NEW ORLEANS, LA. 
By H. 8. MAYEREON and HENRY LAURENB 

[Laboratory of Physiology in the School of Medicine, Tulane University of Louisiana, New Orleans, La., Geptember 19341 

I n  a previous publication from this laboratory we 
presented data concerning the intensity and spect#ral 
distribution of solar radiation in New Orleans from the 
beginning of 1925 through the first half of 1932. The 
material included measurements of total solar radiation 
(direct and diffuse) on a horizontal plane for seven 
nionths in 1931 and for eight months in 1932. Addi- 
tional values have since been obtained for the rest of 1932 
and for 1933 and forni the basis of this report. 

Continuous records of the total solar radiation (direct 
and diffuse) were obtained using IGniball and Hobbs’ 
pyrheliometer as modified by the Eppley Laboratory, 
in conjunction with a Richard recording millivoltmeter. 
The pyrheliometer was calibrated through the kindness 
of Dr. Eniball  a t  the United States Weather Bureau, 
Washington, against a Marvin pyrhelionieter which had 
been cornpared with the Standard Smithsonian pyrlieli- 
ometer. The measurements were made from a tower 
built on the roof of the laboratory building, the instru- 
ment being about 100 feet above sea level. This building 
is situated on the college cainpus about 4 miles away from 
the business center a t  latitude 29’56’ N., and longitude 
90O7’19”. The atmosphere is reasonably clear of smoke 
and dust and the pyrheliometer so situat,ed that it receives 
practically unobstructed radiation from sun and sky 
throughout the year. 

The accompanying tables give the average hourly, 
daily total, and annual radiation (direct and diffuse) as 
received on a horizontal plane during 1932 and 1933 for 
all days (tables 1 and 2) and on clear days only (tables 
1A and 3A)3. Since the princ,ipa,l factors which modify 
the amount of total radiation (direct and diffuse) received 
on the earth’s surface a t  any one locality are the alt’itude 
of the sun and the cle,arness of the sky, tables 1A and 2A 
reflect more clearly the gradual changes in solar altitude, 
the regularity of which is disturbed when values for all 
days, clear and cloudy, are included (tables 1 and 2). 
A comparison of the values given in tables 1A and 2A 
shows that, with the exception of the nionths of Septem- 
ber, October, and December, the average amount of 
daily total radiation (direct a.nd diffuse) on clear days in 
1933 was above that obtained in 1932, the average daily 
amount for the year being 24.7 gr. cal. per square centi- 
meter greater. These differences are due in large measure 
to the inclusion of days which were relatively but not 
absolutely cloudless, since, according to the method of 
estimation, a “clear” day is one in which clouds cover 0.3 
or less of the sky. This introduces some discrepancy in 
the comparison of the data for 1932 and 1933, since the 
latter year was sunnier than usual (see below) and the 
large number of clear days in 1933, 117 as compmed to 
98 in 1932, included more days which could be charncter- 
ized as “very clear” or practically cloudless. 

An analysis of tables 1 and 2 shows a much larger aver- 
age daily radiation during May, June, August, and De- 
cember in 1933 than in 1932. This is directly referable to 
the amount of sunshine. Thus the average percent of 
sunshine hours, 61 of the possible in 1932 and 62 in 1933, 

1 Lawns,  H. and H. 8. Mayersoq, Intensity and Gpectral Distribution of Golar 
Radiatlon in New Orleans. Jour. Optical SOC. Amer. 1933 23 133. 

8 Kimball. H. H. and H. E. Hobbs, A new Form of ’her&oefectric Recording Pyrheli- 
ometer mid. 1923 7 707. 

1 The numb& of de& days for each year was obtained from the Annual Meteoro1ogi.d 
Summary published by the New Orleans Weather Bureau 9503. Wlth the exception 
of the readings for total radiation, which were done by us 1n our !ab?ratory, all other 
weather data mentioned in this report were obtruned from publications of the local 
Weather Bureau oBce or from appropriate numbers of MONTHLY WEATHER REVIEW. 
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was slightly above the normal or long-term average of 55 
percent. (See table 3.) In April, June, and July 1932 
the amount of sunshine was considerably above normal, 
but December with 24 percent was within 1 percent of 
the least amount, on record for that or any other month. 

On the other hand, January and February in 1933 were 
slightly below normal, while t8he other iiionths were above, 
with March , June, September, No vein ber, and D ecein her , 
20 percent or more above normal. June was the sunniest 
month on record. This all-time high value for sunshine 
combined wit,li a record niininiuni precipitation of 0.59 inch 
and an unusually high number of clear clays (16) resulted 
in a record high amount8 of total radiation, the average 
daily total, calculated from t8he records of all dags (table 
2), being 42.6 gr. cal. per scliiare ceritiuieter greater thaii 
the average dnily valur for Jiinc 1932, as  cdculated for 
clear dnys only (table la ) ,  and 135.S gr. cal. per sqiiare 
centiineter greater than the June 1932 average for all 
days (table 1). 

The close correlation hetn-i-een tlic percentage of siin- 
shine (average percent of possible siinshine hours as 
obtained froin Weather Bi~renu recorclb), average clootli- 

Jan. Feb. March April May June July Aug Sept cjct Nov Del: 

FIGURE 1.-Average daily tot31 radiation, g. csl. per sq. cm., perrent of possiblesunsbine, 
and cloudiness in tenths of total sky, for 1932 in New Orleans. 

ness, and total radiation are shown in figures 1 and 3. 
During July and August of both years there was a 
characteristic drop in the ainount of sunshine and in 
to tal radiation due to excessive cloudiness and precipi- 
tation. This point will be discussed in greater detail 
below. 

The highest value recorded in 1932 was 1.5S1 gr. cal. 
per square centimeter per minute on September 35 at Y:50, 
a t  which time cumulus clouds were present near, but not 
obscuring, the sun, and reflection from theill undoubtedly 
accounts for the high value. The absolut,e inasiinuin for 
1933, 1.725 gr. cal. per square cezltiniet8er per minute was 
reached on July 17 at 12:15 p. in. when c u i d u s  clouds 
ngain were a factor. The highest hourly average in 1932 
was 1.227 gr. cal. per square centiineter per minuLe from 
11 a. ni. to 12 in. on October 6 ;  in 1933, 1.315 gr. cal. per 
square centimeter per minute between 11 a. 111. and 12 in. 
on June 10. The highest daily total for 1932, 549 gr. cal. 
per square cent,imeter, was recorded on October 6, 1932; 
the m&xinium in 1933, 651 gr. cal. per square centimeter 
on June 1s.  

From data obtained a t  Washington, D. C., Madison, 
Wis., Lincoln, Nebr., and Santa Fe, N. hles., Iiinibnll in 
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1919 calculated the intensity of the radiation received 
on a horizontal surface and the total radiation per day 
for latitudes 30°, 36’, 42O, and 48’ N. Values for total 
daily radiabion on a horizontal surface on cloudless days 
in New Orleans (and other cities) are given in his table 
9A under the heading “Latitude 30’ N. (Gulf coast)” and 
are graphically reproduced in figure 3 of this paper. The 

Jan. Feb. March April May June July Aug. Sepf Ocf Nov Dec. 

FIOURE 2.-.4verage daily tots1 radiation, percent of possible sunshine, and cloudiness 
for 1Y33 in New Orleans. 

curve is decidedly higher than the curves of the observed 
values for 1932 and 1933 for clear days only. However, 
if only the very clear or cloudless days are included, there 
is a gratifying agreement between I<imball’s estimated 
and our observed values. 

Table 5 shows values for average daily total radiation 
(direct and diffuse) for 1932, 1933, and the mean of the 
averages of the 2 years for New Orleans and 11 other 
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Jan. Feb. March Aprll May June July Aug. Sept. OcL Nov. Dec 
FIOURE 3.--Comparison of estimated (Kimball) and observed average daily total radia- 

tion in New Orleans in g. cal. per sq. em. per min. 

cities as calculated from data published in volumes 60 
and 61 of the MONTHLY WEATHER REVIEW. Figure 4 
shows the respective annual totals in kilogram calories 
per square centimeter. Table 4 indicates the location of 
the various stations and the instrunients used. Since 
all of the pyrheliometers (except a t  Miami) have been 

4 Kimball, H. H., Variation in the Total and Lumineua Solar Radlation with Cleo- 

1 Rearranged from table given by Kimball, H. H., Solar Radiation Measurements. 
graphical Position in the United States. 

MONTHLY WEATHEB REVIEW, 1932,60,28. 

MONTHLY WEATHER REVIEW, 1919, 47,769. 

calibrated against the Marvin pyrhelionieter no. 3, at the 
Weather Bureau in Washington, the figures are absolutely 
comparable. The Calleiidar instrument at  Miami prob- 
ably reads about 3.5 percent lower than the rest.6 

Of considerable interest are the relatively small 
amounts of total radiation received during the summer 
nionths by stations situated a t  about latitude 30’ as 
compared with the more northern cities (figs. 5, 6, 7).  
This is particularly striking in New Orleans, which, 
as a matter of fact, received less total radiation during 
July and August of 1932 and 1933 than any of the sta- 
tions reporting (excepting Gainesville in 1932). This is 
chiefly due to the extreme distortion of the distribution 
of rainfall, in the form of thunder showers caused by 
convectional overturning, which is characteristic of 
these months. McDonald7, from an analysis of hourly 
rainfall in New Orleans for the 30-year period from 
1898 through 1927, has pointed out that during June, 
July, and August there is some rain 10 to 14 percent 
of the tinie between noon and 4 p. ni. This is in con- 
trast to 4 to 6 percent during April and May, and to 
4 to 7 percent during October and November during 
the same hours. During the winter the rains are well 
distributed around the houis of the day, but during 

FIOUEE 4.-Total annual radiation on a horizontal plane in kilognm cdoriesper sq. em. 

the hot nionths most of the nieasurable rainfall is recorded 
between 9 a. m. and 7 p. in. The rainiest hour of the 
year in New Orleans, judged by the traces and nieasur- 
able hours, is the hour from noon to 1 p. in. in July, 
whe,n rain conditions enter the record about 1 day in 
4. Rains occur with almost the same frequency during 
the hours between noon and 2 p. in. in August. Sinc.e 
these thundershowers are usually preceded and followed 
by a period of several hours of cuniulus cloud formation, 
t,he loss in radiation is considerable. 

A comparison of the values given in table 5 with 
those given by Kiniball shows clearly that while the 
total amount of radiation received in difl’erent localities 
can be estimated with reasonable accuracy for cloudless 
days (as we have shown above for New Orleans), such 
estimations are of limited value as compttred to the 
averages of all days, clear and cloudy, as obtained by 
actual measurement at the particular station and reflect- 
ing the c.onditions peculiar to that localit,y. The meas- 
ureinents in New Orleans are being continued and will 
be summarized again when sufficient additional data 
have been acc,uniulated. 

6 Kimball, H.  H., Solar Radiation Measurements. MONTHLT WEATHER REVIEW, 

7 Mcbonald, W. F., Hourly Frequency and Intensity of Rainfall at New Orleans, La. 
1932 60 28 

MONTHLY WEATHER REVIEW, 1928, 57. 1. 
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January ___...____... 
February_- _... 
March _._._____ 
April .__._____._ 
May ___..______ 
June- ._._____._ 
July ____._._____ 
August ..____ _ _ _  
September- _ _  .- 
October _.____._ 
November _ _ _ _ _  
Decamber __._._ 

Average for 
year _ _ _ _ _ _ _ _  

available. 

TABLE 1.-Average amount of total radiation (direct and diffuse) 
received o n  a horizontal surface i n  gr .  cal. per square centimeter per 
minute. Al l  days ,  1932 

---_____ 

0.010 .Mu .?37 . .122 .512 .495 .472 ,439 ,376 .247 .1W 0.017 L3X. 4 
.034 .150 .315 .475 . &?5 .I37 .650 .619 ,493 .348 . 1M .051 272 3 . OB8 .277 ,480 .Bw ,830 ,767 .735 ,721 .ti05 .447 .%1 .097 356.5 
. 110 .215 .447 .5% .656 .734 .698 .5M .493 .358 ,249 .115 313.6 
. a82 .467 .832 .708 .809 . 8C.I .787 .703 .5!37 ,447 . 285 .166 399.3 . 16.5 .387 .589 .W .762 .738 .6X .M6 .191 .4W .300 ,207 353.0 
.123 .283 .479 .558 .621 .587 .562 .499 .XI1 .285 ,201 ,104 281.6 
.la .353 .550 ,659 .732 .764 .782 ,691 ,575 .393 ,271 .064 359.0 
.076 .235 .453 ,623 .758 .776 .788 .Nil .580 ,411 ,232 . M337.6 
.017 . 114 .a84 .428 ,533 ,620 .626 ,585 .455 .271 . 101 .017 W1.9 
.006 .Om .135 .231 .324 .365 .336 .BO .198 .114 . M1 .004 125.0 

.087 ,224 ,393 .526 .628 .650 .627 .563 .462 .328 .194 .076 B5.5 

---_______-_- 

TABLE 2.-Average amount of total radiation (direct and dif fuse)  
receiired on a horizorilal surface iri gr. cnl. per sqirnrc cerilirneler per 
minute. A l l  days,  1933 

l i l l l l l l l l l l l  
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FIGUBE &-The upper curves represent the means of the values for total daily radiation (direct and diffuse) on a horizontal plane for 1932 and 1933 in g. eal. per sy. cm. The  
lower curves are similar means of the average cloudiness in tenths of clouded sky. Values for average cloudiness for Gainesville, La Jolla, and Twin Falls were not 
available. 

TABLE 1 A.-Average amount of total radiation (direct and diffuse) 
received on a horizontal surface i n  gr. cal. per square centmeter 
per minute. Clear days only (total=98), 198.2 

TABLE 2A.--Aoerage amount of total radiation (direct and diffuse) 
received o n  a horizontal surface i n  gr. cal. per square centimeter per 
minute. Clear days only (iotal= l l r ) ,  1933 
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New Orleans. La _ _ _ _ _ _  
Oaiuesville, Fla. _ _ _ _ _ _  
hiiaml, Fla.. _ _ _ _ _ _ _ _ _  
La Jolla, Cnllf _____.__. 
Fresno, Callf.. - -. - _ _  -. 
Washington. D. C..-. 

Plttsburgh, Pa _ _ _ _ _ _ _ _  
New York. N. Y _ _ _ _ _ _  
Llncoln, Nehr ... _ _  ___. 

jan. Feb. Mar .  April M a y  J u n e  J u l y  Aug. Sept. Oct. Nov. Dec. jan. Feb. Mar. April M a y  J u n e  J u l y  Aug. Sept. Oct. Nov. Dec. 
FIQURE 7.-The upper curves represent the means of the values for total daily radiatfon (dlrect and dlffuse) on a horizontal plane for 1932 and 3933 in g. cnl. per sq. cm. T h e  

lower curve3 are slmilar means of the average cloudiness In tenths of clouded sky. Values for average cloudiness for Qainesvllle, La Jolla, and Twin Falls were not 
avallahle. 

. 

TABLE 3.-Average and extreme values for  New Orleans 
[From Annual Meteorological Summary, Weather Bureau, 19331 

Eppley _ _ _ _ _ _ _ _ _ _ _ _  
Moll. _ _ _ _ _  _ _ _ _ _ _ _ _  
Callendar. __._____ 
Wenther Bureau.. 
Eppley. _ _ _ _  - _ _  _ _  - - 
Mnrvlu _ _ _ _ _ _ _ _ _  _ _  
Eppley _ _ _ _ _ _ _ _ _ _ _ _  

..---do _ _ _ _ _  - - - - _ _  - - 

.-.-.do _ _ _ _ _  - - _ _  - - -. 
Mnrvln. _.________ 
Callendnr _ _ _ _ _ _ _ _ _  
Eppley _ _ _ _ _ _ _ _ _ _ _ _  
__._ e do .____________ 
Marvin. _ _ _ _ _ _ _ _  _ _  
Callendar. _ _ _ _ _ _ _ _  

Richard. _ _ _ _  
_ _ _ _ . d o  _ _ _ _ _ _ _  
Callendar ... 
Engelhard-- 

.--.-do _ _ _ _ _  -. 

._.._.________ 
Engelhard-.. 

----.do ______. 
.-.-.do _____. . 
. - --. .- -. _ _  _ _ _  
Callendar.-. . 
Engelhard-- 

_ _ _ _ _ d o  _ _ _ _ _ _ _  
. . -. . . . . -. ___. 
Callendnr-.. 

Number of years I-qqT 
M U  
i i ; 1  

43 

77 
72 
92 
86 
85 
84 
81 
86 
SO 
87 
81 

71 

49 
E4 
57 
63 
07 
83 
67 
57 
84 
67 
69 
45 

68 
- 

t v  
-- 

43 
-- 

23 
23 
20 
26 
44 
37 
31 
24 
32 
39 
33 

6 8 2 3  

45 
-- 

10 

8 7 4  li 6 9  I 
6 13 
8 I5 
7 I4  
6 10 
6 7  
8 7  

13 11 

loo 121 
--- 

Average number of days 

2 
9 3  
9 4  

7 
11 
15 
15 
8 
2 
1 
2 

74 

- 

h 
B 
6 - 
83 
- 

9 
9 

11 
11 
12 
9 
7 
7 

12 
I6 
13 
9 

125 
- 
- 

- 
R 

-+I r V  

k g  
ma"0 
p1 - 
63 
- 

10 
9 

10 
11 
13 
15 
16 
17 
12 
9 
9 
9 

140 
- 
- 

-1-1- 

TABLE 4.-Loccltion of stations and instruments used 

Btations I Instruments 1 Reghters j Latitude 1 Longitude1 

Chicapo. Ill. _.__. _ _ _ _ _  
Twin Fnlls, Idaho ..... 
Madison, Wis __._. _ _ _ _  

I I I- I- 



286 MONTHLY WEATHER REVIEW Anonm 1934 

TABLE 5.-Average daily total radiation (direct and diffuse) received on a horizontal plane i n  gr. cal. per square centimeter 

1932 

210 
322 
441 

555 

653 

i29 
714 
64.5 
438 
421 
210 

fainesville, Fla. (lat. 
29'30' N;  alt.  233 feet) 

1933 

-- 
14s 
327 
455 

351) 

441 

714 
706 
635 
556 
413 
300 

hIisrni. Fla. (Int. 
25'41' N) 

1032 

143 
212 
332 

473 

512 

499 
528 
640 

Ls Jolla, Calif. ( h t .  
33'50' N; alt. 85 feet) 

1933 

-- 
179 
268 
347 

445 

453 

582 
517 
445 

Fresno, Cslif. ( h t .  
36'43' N; alt.  330 feet) 

1g33 

171 
199 
299 

33s 

456 

511 
349 
373 
403 
343 

Nashineton. D. C .  (lat. 
35"56' N; alt.  414 feet) 

Aver- 
age 

-- 
184 
197 
288 

354 

386 

458 
354 
331 
378 
347 

New Orleans, La.  (lat. 
29'56' N ;  alt.  100 feet) I 

1933 

130 
178 
431 

414 

-- 
188 
205 
432 

435 

1933 

275 
356 
435 

439 

-- 
310 
383 
4.55 

48i 

Jan.  1-23.-. _________.____. 
Jan. 2Y-Feb. 25 _ _ _ _ _  ~ .___ ._ 
Feb. 20-Mw. 31, 1932 ____._ 
Feh. 2R-pr .  1. 1933 _ _ _ _  _ _ _  
Apr. 1-23, 1932 ______.___._ 
Aor. %a9. 1933 __________.. 

157 
194 

} liG 

1 3i0 
A i r .  2 M b e  2. 1932 ___._.. 
Apr. 30-June 3. 1933 _ _ _ _ _ - -  
June 3 J u l y  1,1032 ______.- 
June 4-July I, 1933 _ _ _ _ _ _ - -  
Joly 2-29 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - -  
July 3CMept. 2 _ _ _ _ _ _ _ _ _ _ - -  
Belit. 3-30 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ -  
Oct. 1-25 __- -  ~ ___ -_ -_ - - - -  - -  
Oct. 2eDec .  2 _______-_- - - -  
Dee. 3-31 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - -  

} 
} 

1933 

-- 
113 
140 
201 

343 

104 
171 
213 

352 

Jan. 1-25 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Jan.  2!3-Feb. 25 _ _ _ _ _ _ _ _ _ _ _ _  
Feb. %-Mar. 31. 1932 _ _ _ _ _ _  
Feb. 28-Apr. 1, 1933 
Apr. 1-28, 1932 ___________. 
Apr. 2-29, 1933 ___________. 
Apr. 29-Jiine 2, 1932 _ _ _ _ _ _ _  
Apr. 30-Junu 3, 1933 _ _ _ _ _ - -  
June 3-July 1. 1032 _____.__ 
June &July I. 1933 ______.- 
Ju ly  2-July 29. _ _ _ _ _ _ _ _ _ _ _ _  
J u l y  30-Sept. 2 ____-_ -_ - - - -  
Bept. 3-30 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ -  
OCL. 1-28 ._______-___------ 
Oct. 20-Dec. 2 _ _ _ _ _ _ _ _ _ _ _ _ _  
Dec. 3-31 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - -  

Average _ _ _ _ _ _ _ _ _ _ _ _ _  
Total (average times 

94 
161 

} 235 
} 360 

} 470 

} 5M) 
609 
449 
377 
218 
132 
79 

299 
- 
- 

291 

421 

507 

490 
587 
472 
380 
211 

119 

328 

176 

19, i20 

289 

365 

412 

545 
' 463 

332 
308 
2R9 

92 

302 

160 

110,230 

390 

529 

541 
530 
455 
433 
304 
215 
1Si 

460 

500 

637 
509 
143 
416 
3R3 
228 
175 --- 

213 
134 
80 

268 

97,820 

-- 

216 
128 
80 

234 

103.478 

M s y  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  +O. 01 September . . . . . . . . . . . . . . . . . . . .  
June _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  +O. 30 June and J u l y  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
J u l y  _ _ _ _ _ _  ~ . . . . . . . . . . . . . . . . . . . . .  +O. 53 July nnd August ._____________ 
August _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  4-0.51 June, July,  and -4ugust _ _ _ _ _ _ _  

+0.06 
+0.61 
+O. 80 
+O. 74 

- 
Aver- 
age 
- 

161 
240 
340 

459 

486 

636 
523 
433 
400 
238 
206 
141 -- 

IT 1932 

- 
242 
213 
432 

545 

546 

6Oi 

1932 

- 
344 
403 
4 i 2  

534 

432 

526 
594 
405 
436 
397 
314 
275 

1932 

- 
2i8 
?51 
384 

451 

657 

442 
4w 
312 
23 2 
220 
23.3 
i9a 

1933 

211 
287 
348 

34 1 

412 

397 
329 
411 
3?4 
277 
320 
2GO 

24G 
239 
36.5 

411 

481 

420 
369 
372 
2iS 
219 
27Y 
229 

173 
325 
447 

474 

54Y 

i 2 2  

710 

52; 
41i 
2J5 
161 

6 in 

315 

404 
359 
28s 
347 
340 
240 
116 - 

538 
282 
222 
Z4H JUL Z3J 
132 275 I 203 
110 1 217 17s - _- 
331 346 I 339 

20.815 128,290 123.552 

New York, N. Y. (lat. 
40'40' N.; alt. 156 feet) 

~ _ _ _  

339 I 328 333 
I--- 

23.735 I IS, R9O 121,363 

Chicago, Ill. (1st. 
41'4i'N.; alt. 688 feet) 

Average -.-...-.-...- 
Total (average tlmea 

Pittsburgh, Pa. (Int. 
40'32' N.; alt. 1,114 feet) 

Madison, Wlrr. (lat. 
13'05' N.; alt. 1,009 feet) 

L in rdn ,  Nehr. (lat. 
10°50' N.; alt. 1,250 feet' 

- 
Aver- 
age 

- 
Aver- 

age 

- 
1932 

I- - 
1933 1932 1 1033 1932 1933 

- 
119 
203 
221 

359 

403 

523 
556 
457 
295 
239 
146 
78 

1932 1933 1 1932 

121 
20 1 
250 

393 

460 

t18 
635 
4?7 
315 

I68 
1 OF, 

210 

189 
2ss 
370 

425 

515 

MI9 
590 
449 
424 
334 
222 
181 

a5 
167 
236 

393 

455 

618 
549 
433 
378 
211 
113 
110 

102 
185 
229 

373 

429 

522 
553 
440 
337 
225 
130 
93 

159 
281 
311 

436 

613 

596 
597 
572 
461 
310 
141 ... 163 

1RO 
263 
369 

355 

t36 

w 2  
605 
564 
462 
364 
232 
143 

353 
-- 
- 

160 
262 
340 

417 

525 

5.59 
60 I 
503 

331 
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This paper is an endeavor to correlate rainfall and the 
yield of corn in northeastern Kansas, to dete,rinine when 
rain is of the most value and what effect it has on the crop 

correlation coefficient i3 3 times the prohnble error, while 
others think that i t  should be G times that value. It is 
better to assume that there may be some connection if 
the correlation coefficient is 3 times the probable 
error and that the relation is established beyond question 
if it is more than 6 times that error. Correlation 
coefficient tables have been worked out according to 
this method for the 33-year period in northeastern Kansas, 
first for calendar months and then for other periods. 
TABLE 1.-Relation between rainfall and corn yields i n  northeastern 

Kansas by months, 1901-93 

coefR- 
cient. r 

Period of rainfall coe5-  
cient. r 

Period of rainfall 

in this section. 
The 11 counties, Marshal, Riley, Nemahn, Jackson, 

Pottawatomie. Brown, Doniphan. Atchison. Jefferson, 
Leavenworth, 'and Wyandotte comprise the area for this 
study. They are the chief corn-producing counties of 
the State. Statistics of crop yields and precipitation 
data used are both official, one being obtained from the 
Bureau of Agricultural Economics and the other com- 
piled by the Weather Bureau. The period used was the 
33 years, 1901 to 1933, inclusive. 

The method used is familiar and there is no need to 
explain it bere, except to reiterate the fact that the 
nearer the correlation coefficient, T ,  approaches 1 the 
closer the relation, and the nearer it approaches 0 the 
less the relation. Some writers believe that the influence 
of one factor upon another is well established if the 


